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DESCRIPTION 



THERMOCYCLER AND LIFTING ELEMENT 

Field of the invention 

The invention relates to a thermocycler . Such devices are 
5 used for subjecting the content of the wells of microtitre 
plates to temperature cycles which initiate specific 
chemical reactions. It also relates to lifting elements for 
use in thermocyclers. 



10 In known thermocyclers of the generic type, there is the 

problem that the microtitre plate which, in the interests of 
good heat transfer, rests closely against the heating 
surface frequently becomes baked onto it and can then be 
detached from it only with very great difficulty. This 



15 either necessitates complicated manipulations or requires 
suitable and correspondingly heavy and expensive handling 
devices for applying relatively large forces of 150 N or 
more. A possible aid is the use of Teflon spray, which can 
prevent the microtitre plate from baking on. However, this 

20 must be repeated for every plate and complicates the 
procedures . 

Summary of the . invention 

It is the object of the invention to improve a known 
thermocycler of the generic type so that the microtitre 
25 plates can be raised and removed after each treatment 
without particular application of -force. This object is 
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achieved by the features in the characterizing clause of 
Claim 1 . 

It has been found that, as a result of the measures 
according to the invention, the microtitre plate is raised 
5 after removal of the cover, which permits convenient 

gripping and lifting thereof without application of force. 
This may substantially facilitate the manual removal of the 
microtitre plate, but in particular the removal can also be 
effected without any manual intervention, by means of 
10 handling devices of the type otherwise usual in the 
laboratory. 

Furthermore, the invention provides particularly suitable 
lifting elements for thermocyclers according to the 
invention. 

15 Brief description of the drawings 

The invention is explained in more detail below with 
reference to Figures which show only an embodiment. 

Fig. 1 shows a plan view of the heating plate of a 
thermocycler according to the invention, 

20 Fig. 2 shows, on a larger scale, a cut-out from a plan view 
according to Fig. 1, 

Fig. 3 shows a perspective view of a lifting element' 
according to the invention, 



25 



Fig. 



4a shows a section along IV- IV in Fig. 2, in addition 
with microtitre plate and cover, and 
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Fig. 4b shows a section corresponding to Fig. 4a with the 
cover removed. 

Description of the preferred embodiments 

The thermocycler, which may be suitable, for example, for 
5 holding an 8 x 12 microtitre plate having the dimensions 
85 mm x 13 0 mm, has a heating plate 1 which forms a heating 
surface 3 which is surrounded by an edge strip 2 and is 
somewhat higher than said edge strip and in which round 
indentations 4 are arranged in a regular square grid, each 
10 of which indentations is surrounded by an all-round wall 5 
(Fig. 2) projecting beyond the base level of the heating 
surface 3. In each case, a blind hole 6 is provided between 
four indentations 4. 

Six lifting elements 7 are arranged in six of the blind 
15 holes 6 altogether, distributed approximately uniformly over 
the heating surface 3. Each of the lifting elements 7 
consists (Fig. 3) of a cylindrical coil spring 8 of 
stainless steel, the lowermost winding of which is somewhat 
wider than the other windings, and a contact pin 9 whose 
20 approximately cylindrical shaft 10 is inserted into the 
upper end of the coil spring 8 and is held therein by 
friction. 

The shaft 10 carries an approximately disc-like head 11 
which projects laterally from it and against whose lower 

25 surface the upper end of the coil spring 8 abuts, while its 
upper surface forms a round flat abutting surface 12. The 
contact pin 9 is rotationally symmetrical and is produced as 
a single piece from a heat-resistant plastic, such as PEEK, 
PTFE, FP, PPS or PI, for example" by the injection moulding 

30 process. It may also consist of, fori example, ceramic, but 
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the production is then as a rule more complicated and more 
expensive. The contact pin 9 is between 3 mm and 8 mm, 
preferably about 6 mm, long. The diameter of the abutting 
surface 12 is between 3 mm and 7 mm, preferably about 5 mm. 

5 The lifting element 7 has a length of between 15 mm and 

20 mm, preferably of about 16 mm. Its spring constant in the 
relaxed position is between 5 N/mm and 7.5 N/mm, in 
particular 6 N/mm. It is of course also possible to choose 
other dimensions and properties in adaptation to different 
10 designs of the heating plate and depending on the density 
with which the lifting elements 7 are arranged on the 
heating surface and which is 1 per 18.4 cm 2 in the case 
described above and, as a rule, is at least 1 per 30 cm 2 . 



compressed in the blind hole 6 so that there is a frictional 
lock between said winding and the wall of the blind hole 6. 
The lifting element 7 is thus adequately fixed but can 



nevertheless easily be removed. The other windings are free 
20 from the wall of the blind hole 6 so that the compression of 
the coil spring 8 is not hindered. 



When the thermocycler is used, the microtitre plate 13, 
which usually consists of plastic, e.g. polypropylene, is 
placed on the heating surface 3 (Fig. 4a, 4b) manually or 
25 preferably by means. of a suitable handling device, e.g. a 
robot arm, and a hinged cover 14 of the thermocycler is 
lowered onto said microtitre plate so that each of its wells 
15 is pressed into a corresponding indentation 4 and rests 
against its wall (Fig. 4a) . This ensures good heat transfer 
- - 30 between the- heating plate 1 and the samples in the wells 15. 
The coil springs 8 of the lifting elements 7, which, in the 



15 



The coil spring 8 is dimensioned in each case so that the 
somewhat wider lowermost winding is slightly radially 



r 
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relaxed state, project about 6 mm above the edges of the 
walls 5, are compressed by the pressure exerted by the 
microtitre plate 13 on the abutting surfaces 12 of its 
contact pins 9 and are shortened by 2 to 3 mm. 

5 After the thermal treatment of the samples in the microtitre 
plate, which, for example to initiate a PCR reaction, may 
undergo a relatively large number of temperature cycles, 
each of which may consist of, for example, heating from 4°C 
to 96°C with subsequent cooling to 4°C, the cover 14 is 

10 swivelled up again. Each of the compressed lifting elements 
7 exerts an upward force of about 15 N on the microtitre 
plate 13. This is sufficient to detach the microtitre plate 
13 from the heating surface 3 even if it is baked onto the 
latter and to raise it, possibly with a delay of a few 

15 seconds (Fig. 4b) . The microtitre plate 13 raised in this 
manner and no longer connected to the heating surface 3 can 
now be removed easily and without application of great 
force, which again can be effected by a robot arm. 

It has been found that it is generally sufficient if the 
20 lifting elements together exert a force of about 0.8 N/cm 2 , 
preferably 1 N/cm 2 , on the microtitre plate. Contact pins 
made of PEEK have proved suitable in that they are thermally 
stable and do not bake onto microplates of the conventional 
materials, such as polypropylene, so that the slight 
25 frictional lock is sufficient to hold the lifting elements 7 
in the blind holes 6. 

Apart from the lifting elements 7, the thermocycler can 
correspond to a known type, e.g. PTC 225 Tetrad from MJ 
Research, Inc. It is also possible to retrofit known 
30 thermocyclers with lifting elements. 
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